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Description 

[LIGHT EMITTING DIODE ARRAY 
ILLUMINANT AND BACKLIGHT MODULE 

BY USING THE SAME] 

Background of Invention 
[ooo 1 ] Field of Invention 

[0002] The present invention relates to an illuminant and a back- 
light module (B/L) by using the same, and more particu- 
larly, to a light emitting diode (LED) array illuminant and a 
backlight module by using the same. 

[0003] Description of Related Art 

[0004] The video products, especially the digital video or image 
device has become a common used product in general 
daily life. Within various digital video or image devices, 
the display is one significant element for displaying re- 
lated information. The user can read information from the 
display, and further controls the operation of the device. 
Further, the size of the video or image device is getting 



thinner and lighter day by day for adapting with the pace 
of the modern life. Although the conventional Cathode 
Ray Tube (CRT) display has its advantages, since it takes a 
large size and consumes a great amount of electricity. Ac- 
cordingly, in accordance with the photoelectricity technol- 
ogy and the semiconductor fabrication technology, the 
panel display, such as the Liquid Crystal Display (LCD), 
has developed and become the most popular display 
product now. 

[0005] since the LCD is a non self-emitting type display, in order 
to achieve the object of displaying, an illuminant, which 
can provide a sufficient light, has to be provided. Accord- 
ing to various utilization types of the illuminant, the LCD 
can be categorized into the transmissive LCD, the reflec- 
tive LCD, and the trans-reflective LCD. For example, the 
transmissive LCD or the trans-reflective LCD usually uses 
a backlight module as its main illuminant, and the back- 
light module is usually made of the components including 
a cold cathode fluorescent lamp (CCFL), which is used as 
an illuminant, a light guide panel (LGP), a reflective panel, 
and a lamp holder as shown in FIG. 1. 

[0006] FIG. 1 schematically shows a sectional view of a conven- 
tional backlight module of the notebook computer. Refer- 



ring to FIG. 1, the conventional backlight module 100 
mainly comprises a CCFL 102, which is used as an illumi- 
nant, a light guide panel 104, and a lamp holder 106. 
Wherein, the light guide panel 104 comprises a light inci- 
dent surface 103a, a light emitting surface 103b, and a 
light dispersing surface 103c. The lamp holder 106 is dis- 
posed correspondingly to the light incident surface 103a 
of the light guide panel 104, and the lamp 102 is dis- 
posed in the lamp holder 106, so that the light emitted 
from the lamp 102 is incident to the light guide panel 104 
after it is gathered by the lamp 106. 
[0007] However, since the diameter of the CCFL 102 is limited, 
the thickness of the overall backlight module is hard to 
reduce. Further, after long time operation, since the tem- 
perature rises, the portion of the light guide panel 104 
near to the CCFL is easily to be yellowed, and further re- 
sults in the problems of uneven color and the warped light 
guide panel 104. Further, the conventional CCFL 102 is 
not easy to activate under low temperature, in order to 
obtain an expected brightness, the CCFL 102 must warp 

up first in the early phase when the lamp is activated. 
Summary of Invention 

[0008] it is an object of the present invention to provide a light 



emitting diode array illuminant and a backlight module by 
using the same, so as to prevent the problems of the light 
guide panel yellowed or deformation from happening. 

[0009] it is an further object of the present invention to provide a 
light emitting diode array illuminant and a backlight mod- 
ule by using the same, so as to reduce the thickness of 
the overall backlight module. 

[0010] it is an another object of the present invention to provide 
a light emitting diode array illuminant and a backlight 
module by using the same, which can be activated under 
low temperature and without the process of warming up. 

[° 01 1 ] It is a further another object of the present invention to 
provide a light emitting diode array illuminant and a 
backlight module by using the same, so as to increase the 
brightness. 

[0012] | n accordance with the object mentioned above and oth- 
ers, the present invention provides a light emitting diode 
array illuminant, which comprises a carrier and a plurality 
of light emitting diodes. Wherein, the carrier comprises a 
front surface and a back surface, and a plurality set of 
contacts are disposed on the front surface and back sur- 
face of the carrier. The light emitting diodes are disposed 
on the carrier, wherein each light emitting diode is electri- 



cally connected to the contact of each set, respectively. 
The illuminant provided by the light emitting diodes emits 
a light from a side of the carrier. 

[0013] The present invention further provides a light emitting 
diode array illuminant, which comprises a folded flexible 
printed circuit (FPC) plate and a plurality of light emitting 
diodes. The folded FPC plate comprises a first join area, a 
second join area, and a bending area, which connected to 
the first join area and the second join area. Wherein, the 
first join area comprises a plurality set of first contacts, 
and the second join area comprises a plurality set of sec- 
ond contacts. Further, the light emitting diodes are dis- 
posed on the first join area and the second join area, 
wherein each light emitting diode is electrically connected 
to the first contact of each set and the second contact of 
each set, and the illuminant provided by the light emitting 
diodes emits a light from a side of the folded FPC plate. 

[0014] The present invention further provides a backlight mod- 
ule, which comprises a light guide panel and a light emit- 
ting diode array illuminant. Wherein, the light guide panel 
comprises a light incident surface, a light emitting sur- 
face, and a light dispersing surface. The light emitting 
diode array illuminant is disposed beside the light inci- 



dent surface of the light guide panel. The light emitting 
diode array illuminant comprises a carrier and a plurality 
of light emitting diodes, wherein the carrier comprises a 
front surface and a back surface, and a plurality set of 
contacts are disposed on the front surface and back sur- 
face of the carrier. The light emitting diodes are disposed 
on the carrier, wherein each light emitting diode is electri- 
cally connected to the contact of each set, respectively. 
The illuminant provided by the light emitting diodes emits 
a light from a side of the carrier. 
[0015] The present invention further provides a backlight mod- 
ule, which comprises a light guide panel and a light emit- 
ting diode array illuminant, wherein the light guide panel 
comprises a light incident surface, a light emitting sur- 
face, and a light dispersing surface. The light emitting 
diode array illuminant is disposed beside the light inci- 
dent surface of the light guide panel, and comprises a 
folded FPC plate and a plurality of light emitting diodes. 
The folded FPC plate comprises a first join area, a second 
join area, and a bending area, which connected to the first 
join area and the second join area. Wherein, the first join 
area comprises a plurality set of first contacts, and the 
second join area comprises a plurality set of second con- 



tacts. Further, the light emitting diodes are disposed on 
the first join area and the second join area, wherein each 
light emitting diode is electrically connected to the first 
contact of each set and the second contact of each set, 
and the illuminant provided by the light emitting diodes 
emits a light from a side of the folded FPC plate. 
[0016] The present invention uses a carrier and a plurality of light 
emitting diodes as an illuminant, so as to increase the 
brightness and prevent the conventional lamp high tem- 
perature problem resulted from the long time operation of 
the lamp from happening. Further, the thickness of the 
backlight module is not limited by the diameter of the 
CCFL as in the prior art. Accordingly, the illuminant ac- 
cording to the present invention can be activated under 

low temperature and the warm up time is also reduced. 
Brief Description of Drawings 

[0017] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and to- 
gether with the description, serve to explain the principles 
of the invention. 

[0018] FIG. 1 schematically shows a sectional view of a conven- 



tional backlight module of the notebook computer. 
[0019] FIG. 2 schematically shows a sectional view of a backlight 
module of a first embodiment according to the present 
invention. 

[0020] FIG. 3A schematically shows a sectional view of a back- 
light module of a second embodiment according to the 
present invention. 

[0021] FIG. 3B schematically shows a top view expansion diagram 
of a light emitting diode array illuminant of the backlight 
module in FIG. 3A. 

[0022] FIG. 4A schematically shows a sectional view of a back- 
light module of a third embodiment according to the 
present invention. 

[0023] FIG. 4B schematically shows a top view expansion diagram 

of a light emitting diode array illuminant of the backlight 

module in FIG. 4A. 
Detailed Description 

[0024] The major concept of the present invention is in that the 
illuminant of the backlight module in the LCD is consti- 
tuted of a carrier and a plurality of light emitting diodes. 
The backlight module formed by using this concept has at 
least three types. Further details are described with refer- 
ring to FIG. 2, FIG. 3A, FIG. 3B, FIG. 4A, and FIG. 4B here- 



inafter. 

[0025] the FIRST EMBODIMENT: FIG. 2 schematically shows a 
sectional view of a backlight module (B/L) of a first em- 
bodiment according to the present invention. 

[0026] Referring to FIG. 2, the backlight module 200 of the 
present embodiment comprises a light emitting diode 
(LED) array illuminant 202 and a light guide panel (LGP) 
204, wherein the light guide panel 204 comprises a light 
incident surface 203a, a light emitting surface 203b, and 
a light dispersing surface 203c. The light emitting diode 
array illuminant 202 is disposed beside the light incident 
surface 203a of the light guide panel 204. The light emit- 
ting diode array illuminant 202 comprises a carrier 206 
and a plurality of light emitting diodes 208, wherein the 
carrier 206 comprises a front surface 207a and a back 
surface 277b, and a plurality set of contacts 210 are dis- 
posed on the front surface 207a and the back surface 
207b of the carrier 206. The carrier 206 is such as a 
Printed Circuit Board (PCB), and the light emitting diode 
208 is such as a surface adhesion type light emitting 
diode element. 

[0027] Referring to FIG. 2, the light emitting diodes 208 is dis- 
posed on the carrier 206, and each light emitting diode 



208 is electrically connected to the contact 210 of each 
set, respectively. The illuminant provided by the light 
emitting diodes 208 emits a light from a side of the car- 
rier 206. Further, if the light emitting diode 208 is a sur- 
face adhesion type light emitting diode, each light emit- 
ting diode 208 comprises a set of electrodes (not shown). 
The light emitting diodes 208 are electrically connected to 
the contacts 210 via the electrodes respectively and the 
light emitting diodes 208 are symmetrically disposed with 
each other or interleaved disposed. Further, a reflective 
panel 205 is disposed on the light dispersing surface 
203c of the light guide panel 204, and some optical plates 
such as the diffusion plates and the light enhancement 
plates can be disposed on the light emitting surface 203b 
of the light guide panel 204. 

[0028] THE SECOND EMBODIMENT: FIG. 3A schematically shows a 
sectional view of a backlight module of a second embodi- 
ment according to the present invention. 

[0029] Referring to FIG. 3A, the backlight module 300 of the 

present embodiment comprises a light emitting diode ar- 
ray illuminant 302 and a light guide panel 304, wherein 
the light guide panel 304 comprises a light incident sur- 
face 303a, a light emitting surface 303b, and a light dis- 



persing surface 303c. The light emitting diode array illu- 
minant 302 is disposed beside the light incident surface 
303a of the light guide panel 304 and comprises a folded 
flexible printed circuit (FPC) plate 306 and a plurality of 
light emitting diodes 308. The folded FPC plate 306 com- 
prises a first join area 307a, a second join area 307b, and 
a bending area 307c, which connected to the first join 
area 307a and the second join area 307b. Wherein, the 
first join area 307a comprises a plurality set of first con- 
tacts 310a, and the second join area 307b comprises a 
plurality set of second contacts 310b. The FPC plate 306 
may be a single layer FPC plate or a multi-layer FPC plate, 
and the light emitting diode 308 is such as a surface ad- 
hesion type light emitting diode element. 
[0030] Referring to FIG. 3A, the light emitting diodes 308 are 
disposed on the first join area 307a and the second join 
area 307b, wherein each light emitting diode 308 is elec- 
trically connected to the first contact 310a of each set and 
the second contact 310b of each set, and the illuminant 
provided by the light emitting diodes 308 emits a light 
from a side of the folded FPC plate 306. Further, if the 
light emitting diode 308 is a surface adhesion type light 
emitting diode, each light emitting diode 308 comprises a 



set of electrodes (not shown). The light emitting diodes 
308 are electrically connected to the first contact 310a 
and the second contact 310b via the electrodes, respec- 
tively. The light emitting diodes 308 electrically connected 
to the first contact 310a and the light emitting diodes 308 
electrically connected to the second contact 310b are 
symmetrically disposed with each other or interleaved dis- 
posed. Further, a reflective panel 305 is disposed on the 
light dispersing surface 303c of the light guide panel 304, 
and some optical plates such as the diffusion plates and 
the light enhancement plates can be disposed on the light 
emitting surface 303b of the light guide panel 304. 
[0031] The light emitting diode array illuminant 302 of the 

present embodiment is described with referring to FIG. 3B 
hereinafter. 

[0032] FIG. 3B schematically shows a top view expansion diagram 
of a light emitting diode array illuminant of the backlight 
module in FIG. 3A. Referring to FIG. 3B, the FPC plate 306 
in the light emitting diode array illuminant 302 comprises 
a first join area 307a, a second join area 307b, and a 
bending area 307c, which is connected to the first join 
area 307a and the second join area 307b, and the light 
emitting diodes 308 are disposed on the FPC plate 306. 



The FPC plate 306 shown in the drawing is then folded 
from the boding line 320 and inserted into the backlight 
module 300 in FIG. 3A. 

[0033] the THIRD EMBODIMENT: FIG. 4A schematically shows a 
sectional view of a backlight module of a third embodi- 
ment according to the present invention. 

[0034] Referring to FIG. 4A, the major difference between the 
backlight module 400 of the present embodiment from 
the backlight module 300 in FIG. 3A as mentioned above 
is in the style of the light emitting diode array illuminant 
402. The light emitting diode array illuminant 402 of the 
present embodiment comprises a folded FPC plate 406 
and a plurality of light emitting diodes 408. The folded 
FPC plate 406 comprises a first join area 407a, a second 
join area 407b, and a bending area 407c, which is con- 
nected to the first join area 407a and the second join area 
407b. Wherein, the first join area 407a comprises a plu- 
rality set of first contacts 410a, and the second join area 
407b comprises a plurality set of second contact 410b. 
The light emitting diode array illuminant 402 of the 
present embodiment is described with referring to FIG. 4B 
hereinafter. 

[0035] FIG. 4B schematically shows a top view expansion diagram 



of a light emitting diode array illuminant of the backlight 
module in FIG. 4A. Referring to FIG. 4B, the FPC plate 406 
in the light emitting diode array illuminant 402 is folded 
from the boding line 420 and inserted into the backlight 
module 400 in FIG. 4A. 

[0036] The present invention is characterized by using a carrier 
and a plurality of light emitting diodes as an illuminant of 
the backlight module, so as to increase the brightness. 
Further, the present invention uses the light emitting 
diodes as the illuminant, so as to prevent the conventional 
lamp high temperature problem resulted from the long 
time operation of the lamp from happening. Further, the 
thickness of the backlight module of the present invention 
is not limited by the diameter of the CCFL as in the prior 
art. Accordingly, the illuminant according to the present 
invention can be activated under low temperature and the 
warm up time is also reduced. 

[0037] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 
one of ordinary skill in the art that modifications to the 
described embodiment may be made without departing 
from the spirit of the invention. Accordingly, the scope of 
the invention will be defined by the attached claims not by 



the above detailed description. 



